The study analyzed the price behavior of major staple foods in West Africa taking Nigeria as a case study (1966 -2011). It described the trend of the major staple food prices and examined the linear relationship and interdependence of the major staple food prices in Nigeria. Secondary data were used for this study. The sources were; Food and Agriculture Organization (FAO), and National Bureau of Statistics (NBS). These data were transformed from their nominal value to real value and analyzed using descriptive statistics, unit root test, Pearson correlation coefficient, granger-causality test and structural equation model. The study revealed that the prices of most of the major staple foods were at the maximum value between 1991 and 1993 while their prices were at the minimum value between 1978 and 1983. The study observed that the price of cowpea is most volatile seconded by maize. The results of the unit root test showed that all the variables studied were stationary. The prices of the major staple foods were linearly correlated; some were positively correlated while some were negatively correlated. Granger-causality test on the major staple foods prices showed that the prices of most staple foods were unidirectional while only few were bi-directional. The study further revealed that the prices of staple foods were interdependent. The study recommends political stability in the country as the major staple food prices reached maximum level during the period of 1993 presidential election crisis.
Introduction
The agricultural sector is an important economic sector in Nigeria's economy because it plays an important role in rapid growth and development of the economy (Famoriyo, Nwagbo, 1981) . Agriculture provides food for the growing population, employment for over 70% of the population, raw materials and foreign exchange earnings for the development of industries (Giroh et al., 2010) . In spite of the predominance of the petroleum sector and significant dependence of Nigeria economy on this sector, agriculture remains a major source of economic resilience and mainstay (Ojo, Akanji, 1996; NEEDS, 2004) .
The performance of agriculture since 1970 in Nigeria clearly showed that it contributes more than 30% of the annual Gross Domestic Product (GDP), accounts for over 70% of the non-oil exports and provides over 80% of the food needs of the country (Adegboye, 2004) . National Bureau of Statistics reported in 2008 that Agriculture contributed 42 percent of Nigeria's gross domestic product (GDP). It is the second largest export earner after crude oil and the largest employer of rural labor; thus, the sector ranks as a key contributor to wealth creation, poverty reduction and food security in the country.
However, for the past two decades, while population grew at a rate between 2.5% and 3% per annum, food production grew at a rate of about 2.5% per annum (CBN, 1999; World Bank, 2001 ). So, the pressure on domestic price levels persisted as the consumer prices; which reached very high levels at the end of 1993 increased further. It is important to note that prices are the most readily available and reliable indicator that guide farmers' planting decisions in Nigeria. Farmers are confronted with food prices that are volatile (Fafchamps, 1992) . A farmer's planting decisions depend on anticipated profit which in fact depends on anticipated prices of planted crops. This has made prices an important tool in the economic analysis of markets (Momoh, Agbonlahor, 2007) . In addition, at this time of historically high food prices (Anderson, Themmakoon, 2015) and increases in the uncertainty surrounding food prices is problem (Bellemare, 2015) , there is a need to study to study how the prices of the major staple foods behave. Today, it is indeed disheartening and disgusting to note that a country endowed with abundant natural resources is experiencing acute starvation possibly caused by staple foods shortage and their continuous price increase. Now, the economic effect of this was that it resulted to poor health of an average Nigerian which imposes a constraint to the economic development of the country.
While most studies on agricultural product prices in Nigeria focused on vertical dynamic analysis and market integration (Olayemi, 1977; Oludimu, 1982; Adekanye, 1988; Afolami, 1998; Adeyokunnu, 1973; Ladipo, Fabiyi, 1982) , it is therefore pertinent to study how the prices of the major staple foods behave so as to put in place measures that would regulate the prices in such a way that the farmers and the consumers would be better off. Based on the foregoing, this study seeks to describe the trend of the major staple food prices and also examine the price behavior of the major staple foods in Nigeria.
The findings from this study would contribute to the increased understanding of behavior of staple food prices in the economy. Also, the results from this study would be useful for the policy makers and other researchers as well.
Empirical and analytical frame work

Unit Root Test
A stationary series is one with a mean value which will not vary with the sampling period. In contrast, a non-stationary series will exhibit a time varying mean (Juselius, 2006) . Before examining integration relationships between or among variables, it is essential to test for unit root, and identify the order of stationarity, denoted as I (0) or I (1). This is necessary to avoid spurious and misleading regression estimates. Obasi (2007) used Augmented Dickey-Fuller tests for the order of integration of relative price variability and inflation. The result revealed that Inflation was not stationary at the level, but it was stationary at the first difference while food price variability was stationary at the level for the first and zero lags. Cash crops price variability was stationary at zero lag. Also, Aliyu (2008) quantitatively assessed the impact of exchange rate volatility on non-oil export flows in Nigeria through the use of Unit root tests. The empirical results showed evidence of stationarity at level for some variables while for some at first difference. reported the results of the unit root from the use of Phillip-Perron and Augmented Dickey-Fuller unit tests. The results showed that all the original variables were non-stationary but their first differencing was stationary. Thus, they are integrated of order one i.e. I (1).
Pearson Correlation Coefficients
Rosa and Vasciaveo (2012) employed Pearson correlation coefficients to study the relationship between Oil and Agricultural market. The study established that high correlation coefficients of the agricultural commodity prices were consistent with the high degree of integration among agricultural markets; showing that a shock to an agri-commodity price might have an influence on other agri-commodities prices.
Emakoro and Ayantoyinbo (2014) studied market integration and price variation in rice marketing in Osun state using Pearson Correlation Coefficients. The Pearson correlation coefficients revealed high and significant correlation of the price series which indicated co-movement in the prices. The positive correlation showed that an increase in the retail [ 
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price in one market would follow the price increase in the other market.
Ibironke (2014) also employed Pearson Correlation
Coefficients in a study titled how effective is the Nigerian Oil-Price-Based Fiscal Rule. The study showed that there was negative association between the real government expenditure and real oil revenue after the introduction of fiscal rule.
Granger-Causality Test
The Granger causality analysis was proposed by Granger in 1969. The Granger causality test uses a one-sided distributed lag where by the incremental forecasting value of past (often plus present) history of one variable on another variable is used as the yardstick. It stated that, "Y t is causing X t if the formal is better able to predict the later using all available information".
In Granger (1969) Granger-Causality model is based on the assumption that X and Y are jointly covariance stationary which is a rather strong assumption concerning economic time series. To make the series more stationary therefore, the original data are often first-differenced or seasonal -differenced and it has been shown by Pierce and Haugh, (1977) that such linear transpirations still preserve any causality that may be present in the original data.
Many studies had been carried out using grangercausality model but only the recent ones are discussed. Ayinde et al. (2010) empirically study climate change and agricultural production in Nigeria using granger causality test. The Granger causality test revealed that change in rainfall (climatic parameter) positively affects agricultural production in Nigeria. Also, research conducted using granger-causality model by Olatunji et al. (2012) revealed there was unidirectional causation from inflation to agricultural output change, thus inflation in Nigeria depends on agricultural output change during the time frame.
Rosa and Vasciaveo (2012) applied the grangercausality test to the study of Agri-Commodity Price Dynamics: The relationship between Oil and Agricultural Market. The study established that no causal effect between the Oil (Brent) of Italian agric-commodities and united state agric-model but joining the two markets, there was causal effect. Also, in analysis of market integration and price variation in rice marketing, Emakoro and Ayantoyinbo (2014) reported that some markets granger-cause each other while some did not granger-cause.
Materials and methods
Study Area
Source: Nokculture 2010 The study area is Nigeria (Fig. 1) . It is officially the Federal Republic of Nigeria, is a federal constitutional republic comprising 36 states and its Federal Capital Territory, Abuja. The country is located in West Africa and shares land borders with the Republic of Benin in the west, Chad and Cameroon in the east, and Niger in the north. It shares a 4,047 kilometers (2,515 mi) border with Benin (773 km), Niger (1497 km), Chad (87 km), Cameroon (1690 km), and has a coastline of at least 853 km. Nigeria lies between latitudes 4° and 14°N, and longitudes 2° and 15°E. Its coast in the south lies on the Gulf of Guinea on the Atlantic Ocean and rainfall is between 20 and 60 inches (508 and 1,524 mm) per year. Agriculture used to be the principal foreign exchange earner of Nigeria. At one time, Nigeria was the world's largest exporter of groundnuts, cocoa, and palm oil and a significant producer of coconuts, citrus fruits, maize, pearl millet, cassava, yams and sugar cane. About 60% of Nigerians work in the agricultural sector, and Nigeria has vast areas of underutilized arable land.
Sources and collection of data
Secondary data were used for this study. The times series data from year 1966 to 2011 was collected from different sources because of different crops and prices involved in the study. The sources were: World Bank Database, Food and Agriculture Organization (FAOSTAT), Central Bank of Nigeria (CBN), National Bureau of Statistics (NBS) and Federal Ministry of Agriculture and Rural Development (FMARD). In carrying out this study, six major staple foods were purposively selected as they are among the food products of majority of the population in Nigeria and even in African countries. The selected major staple foods were maize, cassava, cowpea, yams, sorghum and rice. 
Analytical techniques
The data were analyzed using descriptive statistics, Pearson correlation coefficient and Grangercausality test. The statistical packages employed were Eviews 8, Gretl and SPSS 16 and Stata 10 (statistical software) and statistical processes were employed in order to achieve an appropriate analysis. To deal with national currency fluctuations, which might cause price to look as though they are integrated; all prices were quoted in naira per tonne ( /tonne) and series of prices were all deflated by using Consumer Price Index (CPI). The real prices obtained were then used for the analyses.
(1)
Descriptive statistics
Descriptive statistics such as graphs, mean, minimum, maximum and standard deviation were employed to achieve the specific objective one (1) stated earlier. They were used to describe the trend of the price of each of the selected major staple foods.
Unit Root Test, Pearson Correlation and Granger Causality Models
Unit root test was conducted to test for the stationarity of staple food prices while the Pearson price correlation coefficient and Granger Causality test were used to examine the price relationship of major staple foods in Nigeria, 1966 -2011. These models were adapted from Ravallion (1986 
Unit Root Test
The unit root test is the most widely adopted test of stationarity or non-stationarity over the past year which is mainly conducted on time series data. Test of the stationarity of the variables is paramount to avoid a spurious result. There are several methods for testing the presence of unit roots. The most widely used method is Augmented Dickey-Fuller (ADF). This method was employed in this study (Gujarati, 2003) . The unit root model is stated below. (2) Where:
X t = price at time t δ = first difference operator t = time indicator ε t = the error term δ, α and β = parameters to be estimated k = number of lag of the price variables to be included.
Pearson Correlation Coefficients
Pearson correlation coefficients were used to examine the strength of price linkages among the major staple foods. Given the price series of each staple food at time t, X t and Y t , the degree of linear association between the staple foods were measured by the sign and magnitude of the correlation coefficient, r. The model is stated below. 
Analysis of the Behaviour of Prices of Major Staple Foods in West Africa: A Case Study of Nigeria
Granger Causality Test
The Granger Causality test was adopted to further examine the relationship of major staple food prices. It was used to provide additional evidence as to whether and in which direction price of staple food cause one another.
Where n = number of observation m = number of lag Y t = price of a particular staple foods (maize, cowpea, cassava, sorghum, rice or yams) X t = price of staple food (maize, cowpea, cassava, sorghum, rice or yams) ε t = error term α and β = parameters to be estimated.
This model is adapted from Rosa and Vasciaveo (2012) and Emakoro and Ayantoyinbo (2014).
Choice of Lag Length
To choose lag Length, a rule of thumb is to compute ACF (Autocorrelation Function) up to one-third (1/3) to one-quarter (1/4) the length of the time series. The statistical criterion such as Akaike and Schwarz information criterion were then used to select the optimal lag length.
AIC and SIC were reported because they impose harsher penalty than R ̅^2 (adjusted R square) for adding more regressors. In comparing models, the model with lowest value of AIC and SIC is preferred.
Structural Equation Model (SEM)
Structural equation model consisted of more than one equation for each of the jointly endogenous variables. The model for this study as adapted from Babatunde and Qaim (2010) is specified below. 
Results and discussion
This section deals with the presentation, interpretation and discussion of data collected for the study after being analyzed. The study uses figures (graphs) and tables to present the results for easy understanding.
Description of the trend of the major staple food prices in Nigeria (1966 -2011)
The graphs 1 to 6 describe the trend of major staple food prices in Nigeria over the studied periods. The lowest and highest prices of each staple food were identified and the study also discussed the trend of staple food for the past five years being the recent prices. This is done to know how the prices of staple food would behave for at least the next five years. Table 1 shows the minimum, maximum, mean and standard deviation of the major staple food prices. The study reveals that price of cowpea is most volatile among all the major staple food prices next by rice price. This means that the prices of cowpea and rice changed often over the periods under study and the implication of this is that it could be difficult to predict the future prices of these crops. The high volatility of cowpea price could be due to constant fluctuations in its production -a consequence of climate variability and insect infestation while that of rice could be due to low rice production in the country and in the effort to augment rice production with imports, the rice price becomes more volatile. The implication of this is that many local farmers are being discouraged to increase their production since they have become the price takers and is even difficult for them to predict the next year price. Conversely, the volatility of cassava price is the lowest among the studied major staple food prices next by price of maize. The less volatility of cassava price might due to the fact Nigeria is the world leading cassava producer and thereby the effect of external factors on its price is minimal. The finding of this study supported the earlier studies on the analysis of incentives and disincentives for cassava in Nigeria and effect Source: Author's Computation using data from FAOSTAT, 2014 
Linear Relationship of Prices of major staple foods in Nigeria
The Correlation between the staple food prices for the period of study is estimated to determine the level of the linear relationship. The Pearson correlation coefficients among the price series signal the positive or negative linear correlation between the staple food prices. It suggests the co-movements between the price series.
The high correlation coefficients of some staple food prices are consistent with the high degree of integration among staple food markets; showing that a shock to a staple food price may have an influence on other staple food prices. This supports the earlier findings of Emakoro and Ayantoyinbo (2014) which revealed that the positive correlation of food markets showed an increase Note: *** indicates stationarity at 1%; ** points to stationarity at 5% of significance, and * indicates stationarity at 10% level of significance Source: Author's computation using data from FAOSTAT, 2014 
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in the retail price of rice in one market would follow the price increase in the other market. The results are shown in table 3. Table 3 shows the linear relationships among major staple food prices under study. The study shows that all the major staple food prices are positively correlated except Maize-Cassava prices that were negatively correlated (-0.074). The negative correlation might due to the fact that maize and cassava compete for the available farm resources when planted on the same piece of land (i.e. mixed cropping system which is common in Nigeria). This means that increase in the production one leads to decrease in the production of the other; this could be responsible for the negative correlation of their prices. The positive correlation indicates that an increase in the price of one staple food would lead to increase in the prices of the other staple foods but at different degrees since their Pearson correlation coefficients differ while negative correlation indicates that an increase in the prices of one staple would lead to decrease in the other staple food prices. The Pearson correlation coefficients of major staple food prices are statistically significant at 1%, 5% and 10% levels except the prices of maize-cassava, cowpea-cassava, cassava-rice, cassava-sorghum and cassavayams. The study further reveals that the Pearson correlation coefficient (r) of Maize-Sorghum is the highest (0.882) followed by that of cowpea-rice (0.766). This might be due to the fact that maize and sorghum crops are substitute commodities, meaning that if the price of maize increases the demand for sorghum increases which could later cause the price of sorghum to rise and vice versa. Cowpea-Cassava prices have the lowest Pearson correlation coefficient which is not even significant at various statistical significant levels considered. This implies that if the price of cowpea increases, it would not cause any immediate change in the price of cassava and vice versa.
Linear Granger Causality Test of the prices of major staple foods in Nigeria
Granger causality-test was carried out to study how a particular staple food price influences the other.
The results of granger causality test are presented along with some optimal lag length indicators. The Akaike Information Criterion and Schwarz information criterion were used to select the optimal lag length. The results are presented in Table 4 .
The granger causality test was used to determine the influence of staple food prices on one another. In the previous discussion, the study has established that staple food prices were linearly correlated and also granger-cause each other. However, the mechanisms through which this relationship occurs were not completely clear. This is therefore shown in table 5.
The coefficients in rows 1 of [ 
13]
Note: → means non Granger causality hypothesis. ***/**/* denote statistical significance at 1%, 5% and 10% level, respectively. The optimal lag length was selected by Akaike Information Criterion (AIC) and Schwarz Information Criterion (SIC).
Source: Author's computation using data from FAOSTAT, 2014 Source: Author's computation using data from FAOSTAT, 2014 
Conclusion
The study concluded that the price of cowpea is most volatile seconded by maize. The results of the unit root test showed that all the variables studied were stationary. The prices of the major staple foods were linearly correlated; some were positively correlated while some were negatively correlated. Granger-causality test on the major staple foods prices showed that the prices of most staple foods were unidirectional while only few were bi-directional. The study further revealed that the prices of staple foods were interdependent.
It is therefore recommended the government should ensure political stability. This is necessary because most of the staple foods recorded highest prices between 1991 and 1993 which could be traced to the period when the country experienced serious political crisis (i.e. 1993 Presidential Election Crisis).
